Keratin degradation: a cooperative action of two enzymes from Stenotrophomonas sp.
A novel keratin-degrading bacterium Stenotrophomonas sp. strain D-1, isolated from deer fur, produced two types of extracellular proteins: proteolytic and disulfide bond-reducing. The results on the biochemical properties suggest that this protease belongs to the serine protease, and the disulfide bond-reducing protein could be the disulfide reductase type. None of these enzymes showed keratinolytic activity independently. However, after mixing of the two enzymes, the keratinolytic activity was increased tremendously (more than 50-fold) over that of the protease only. This keratinolytic activity was more than 2-fold higher than that of the combination with proteinase K (also known for its high keratinolytic activity). Since the two enzymes discovered in this study acted cooperatively and resulted in higher keratinolytic activity, a new mechanism of keratin degradation has been revealed. To our knowledge, this is the first report on the cooperative action of two enzymes resulting in the effective degradation of keratin.